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(57) Abstract: A skateboard comprising an elongated board, a pair of trucks and a pair of wheels. Each truck includes a wheel 
support pivotably associated with the elongated board and a spring connected to the wheel support for resisting pivoting of the wheel 
suppon relative to the elongated board. Each wheel is rotatably mounted to the wheel support in any suitable manner such as by an 
axle or the like. In a preferred embodiment, the wheel support comprises ia pair of fork members engaged with the axle. The truck 
permits rotation of the wheel support relative to the elongated board in response to a shift in the weight of the rider of the board to 
simulate, for example, a snowboarding effect The wheel supports desirably are raked in opposite directions to facilitate a tishtail ef- 
fect or to otherwise facilitate a carving effect. Each truck includes a base rigidly secured to the elongated board rotatably associateing 
the wheel support with the elongated board. The spring desirably engages the wheel support and the base for resisting pivoting of the 
wheel support relative to the base. In a preferred embodiment, the spring comprises an elastomaer having a substantially cylindrical 
contiguration. Eac truck may further include a housing that desirably receives the spring, and the springs can be readily removed 
and replaced with springs of difterent resistance to afi'ect the performance characteristics of the board. 
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STEERABLE IN-LINE SKATEBOARD 

Baclr-'ouiad 

The present invention relates to the field of skateboards, and specifically to 
5 steerable skateboards with in-line wheels. 

Four-wheeled skateboards are well known in the art. For example, U.S. Patent 
No. 5,544,919 shows a foot support apparatus on a conventional four-wheeled skateboard 
with two pairs of wheels mounted on the board with rigid supports. The orientation of 
each wheel relative to the board is fixed, making it difficult to steer the skateboard or to 

10 make tums with a tight turning radius. One technique for steering skateboards is shown 
by U.S. Patent 3,203,706, disclosing a four-wheeled coaster with front and rear axles that 
are free to pivot and are retumed to the straight-ahead neutral position by a rigid yoke 
connected to the board with a spring. 

Skateboards with in-Une wheels or rollers are also known in the art. U.S. Patent 

15 No. 3,995,873 discloses a two-roller skateboard with some steering capability. The 

rollers are wide and there is no mechanism for automatically restoring their orientation to 
the neutral, straight-ahead orientation once they have been turned. The absence of such a 
mechanism becomes more important as the width of the wheels is reduced and the 
geometry of the track and wheel create less of a restoring force. 

20 The various skateboards known in the art often are intended to simulate various 

sensations such as, for example, surfing or skiing. The ability to simulate such sensations 
often is difficult due to the limitations of the wheel assemblies associated with the 
skateboards. 

25 Summary 

The present hivention provides a skateboard comprising an elongated board, at 
least one track and at least one wheel. The track includes a wheel support pivotably 
associated with the elongated board and a spring connected to the wheel support for 
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resisting pivoting of the wheel support relative to the elongated board. The wheel is 
rotatably mounted to the wheel support in any suitable manner such as by an axle or the 
like. a preferred embodiment, the wheel support comprises a pair of fork members 
engaged with the axle. 
5 The truck desirably has any suitable constraction that peraiits pivoting of the 

wheel support relative to the elongated board in response to a shift in the weight of the 
rider of the board to simulate, for example, a snowboarding effect. Preferably, the 
skateboard includes a second wheel and a second truck that desirably is similar or 
identical to the other truck except the wheel supports may be raked in opposite directions 
10 to facilitate a fishtail effect or to otherwise facihtate a carving effect. 

In a preferred embodiment, for example, each truck includes a base rigidly 
secured to the elongated board rotatably associating the wheel support with the elongated 
board. The spring desirably engages the wheel support and the base for resisting pivoting 
of the wheel support relative to the base. The spring may have any suitable construction, 
15 but in a preferred embodiment, it comprises an elastomer desirably having a substantially 
cylindrical configuration. 

Each truck may further include a housing that desirably receives the spring, and a 
lug shaft engaging the base and the housing. The lug shaft is rigidly secured to the base, 
and tlie housing is pivotably associated with the lug shaft. The lugshaft includes at least 
one outwardly-extending lug shaft sphne and wherein the spring defines at least one 
keyway for receiving the lugshaft spline. The truck may further include an outer cylinder 
member associated with the housing and having at least one outer cylinder spline and the 
spring defines at least one keyway receiving the outer cylinder spline. 

Desirably, the spring within each truck can be readily removed and replaced with 
another spring of different resistance to alter the ride and carve characteristics. In this 
regard, the truck may further mclude an end cap engaging the lug shaft to retain the 
spring within the housing, and a retaining clip releasably engaged with the end cap for 
retaining the spring within the housing. 
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The skateboard in accordance with a preferred embodiment may be used on any 
hard surface such as, for example, a street, a sidewalk, a skate park or the like, or a 
drive,, ^y, or, in accordaace with alternative embodiments may be used on a softer 
surfaces, such as, for example, grass, dirt, mountains, hills or the like. Although the 
5 skateboard in a preferred embodiment, desirably simulates a snowboard sensation, it may 
in accordance witli alternative embodiments instead simulate other sensations such as, for 
example, surfing or skiing. 

Other objects, advantages and novel features of the present invention will become 
apparent firom the following detail description of the drawings when considered in 
1 0 conjunction with the accompanying drawings. 



Brief Description of the Drawing s 

Figure 1 illustrates an in-line skateboard with forward and rear trucks. 
Figure 2 is a top view of the skateboard illustrating the pivoting action of the 
15 tracks resulting from the rider shifting his weight to the left side of the board (lower part 
of the figure). 

Figure 3 is a view of the skateboard from the rear, illustrating the rear truck 
pivoting caused by the rider shifting his weight to the left. 
Figure 4 is an exploded view of the forward truck. 
20 Figure 5 and 6 illustrate the assembled truck with the board not shown. 

Figures 7, 8, and 9 are section views of the truck indicated in Figure 5. 
Figure 10 is a perspective view showing the lower surface of the base. 



Detailed Description of the Preferred Embodiments 
25 A skateboard 10 in accordance with a preferred embodiment of the invention is 

illustrated in Figure 1 as comprising an elongated board 1 1, two or more in-line wheels 
12 and 13, trucks 14 and 15, and wheel axles 16 and 17 for mounting the wheels to the 
underside 18 of board 11. The elongated board 1 1 and in-line wheels 12 and 13 may 
have any suitable configuration and may be constracted of any suitable materials. In a 
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preferred embodiment, the trucks 14 and 15 have substantially identical constractions. 
Each tmck 14 and 15 may, for example, be constructed as shown in Figs. 4-9. 

Each truck 14 and 15 includes a wheel support 20 that is pivotably associated with 
the board 1 1 in any suitable manner and a spring 21 for resisting rotating or otherwise 
5 pivoting movement of wheel support 20. In the illustrated embodiment, for example, 
each tmck 14 and 15 further includes a base 22 rigidly secured to the underside 18 of the 
board 1 1 by, for example, screws or bolts (not shown) passing through mounting holes 
defined by the base. Wheel support 20 desirably pivots relative to the elongated board 1 1 
and base 22. 

10 The illustrated wheel support 20 may have any suitable construction- In the 

illustrated embodiment, for example, wheel support 20 comprises a housing 24 and a pair 
of fork members 25 and 26 that are raked, i.e., inclined from the vertical, so that the 
respective wheel axle 16 is not directly under the respective housing 24. In accordance 
with altemative embodiments, the offset may also be achieved by other means, such as 

15 extending the geometry of housing 24 or adding other intermediate parts, as long as 

wheel 12 is offset from the axis about which housing 24 pivots. Because of the offset, a 
• side force on the wheel 12 (parallel to the wheel axle 16), is created when a rider leans to 
one side to tilt the board, which causes housing 24 to pivot and wheel 12 to tum. A 
rearward rake on forward tmck 14, i.e., placing the wheel 12 behind housing 24, causes 

20 the forward wheel 12 to tum and steer the board in the dfrection the rider is leaning. A 
forward rake on rear tmck 16, i.e., placing the wheel 13 ahead of housing 24, causes rear 
wheel 13 to tum in the direction opposite to direction the rider is leaning, also steering the 
board in the direction the rider leans, but with a fishtail or lateral sliding effect as shown 
in Figure 2. 

25 Spring 21 resists the pivoting movement of housing 24 and desirably causes it to 

return to a center position when the side force on the wheel caused by tlie rider leaning is 
removed- Spring 21 may have any suitable constraction and may be constructed of any 
suitable material. La a preferred embodiment, for example, spring 21 may have a hollow 
cylindrical configuratioii, such as, for example, the configuration illustrated in Figure 4. 



wo 02/062431 



PCT/USOl/46049 



-5- 

The illustrated spring 21 desirably is made of an elastomer, preferably polym*ethane. The 
spring 21 is interlocked with the housing 24 and base 22 by any of several known 
methowls, including keys and keyways, splines, or a square shaft placed on the outside and 
inside surfaces of the hollow cylindrical spring. 
5 In the embodiment shown in Figures 4 through 9, bolt 31 descends through orifice 

32 in base 22 such that the head 32 of bolt 32 rests on lock washer 34 and flat washer 35 
which in tum rest on flange 36 of base 24. Bolt 31 threads into lug shaft 40. Lug shaft 
40 has a rectangular protrusion 41 from the flange 42 which fits into a recess 43 in the 
lower surface 44 of base 22 shown in Figure 10. This prevents lug shaft 40 firom rotating 

1 0 relative to base 22 . 

Between lug shaft flange 42 and base 22 is housing 24. An upper thrust bearing 
5 1 is positioned between housing 24 and base 22 to permit housing 24 to pivot relative to 
base 22 with minimal fidction loss. Thrust washers 52 and 53 are placed between thrust 
bearing 51 and housing 24 and between thrust bearing 5 land base 22 respectively, 

15 Similarly, lower thrust bearing 54 and pair of thmst washers 55 and 56 are placed 

between housing 24 and lug shaft flange 42 to permit housing 24 to pivot with minimal 
fiiction relative to lug shaft 40 which as previously mentioned, does not move relative to 
base 22. A washer/bearing retainer 57 between the lower tlirust washer 56 and lug shaft 
flange 42 keeps the upper and lower bearings and washers in compression. 

20 Lug shaft 40 also has a middle cylindrical section 60 with one or more exterior 

splines 61 , Exterior splines 61 are received by interior keyways 62 defined by spring 21 . 
Spring 21 also defines one or more exterior keyways 63 to receive splines 64 extending 
inward fi-om an outer ring 65. Outer ring 65 also has exterior stops 66, 67, and 68 that 
prevent it from rotating in housing 24. Consequently, as housing 24 turns, outer ring 65 

25 is also turned through the outer ring stops 66, 67, and 68. Outer ring splines 64 are 
received by outer keyways 63 on spring 21 to transmit a torque to the spring 21. The 
movement of the inner keyways 62 on spring 21 is restricted, however, by spUnes 61 
extending from lug shaft 40 which because of upper protmsion 41 and recess 43 cannot 
rotate relative to base 22. Thus, the side force on wheel 12 caxises the housing 24 to pivot 
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and the wheel 12 to tum, the amount of which depends on the stiffiiess of the material 
used for spring 21 and the positioning of the various keyways, which may geometrically 
limit amount of spring deformation. 

Outer ring 64 and spring 21 are held in place by a cap retainer 70 and threaded cap 
5 71 which is threaded onto lug shaft threads 72 cut on the end of lug shaft 40. Once cap 
71 is threaded onto the lug shaft threads 72, cap retainer 70 is snapped into a retaining 
ring groove 73 cut into the lower most end of the lug shaft 40, which protrades beneath 
the cap 71, to prevent cap 71 from becoming unscrewed while the skateboard is in use. 
Spring 21 can be readily replaced with springs of different stiffiiess or elasticity by 

10 disengaging c^ retainer 70 from the retaining ring groove 73 and unscrewing cap 71 
from the lug shaft threads 72, 

In other possible embodiments, the spring 21 could be replaced with a coiled 
torsional spring with one end of the spring attached to the outer cylinder and the other end 
of the spring attached to the lug shaft. An elastomer spring and coiled torsional spring 

15 could also be used in combination to achieve the desired restoring force as a fimction of 
wheel assembly pivoting. In yet another embodiment, the elastomer spring could 
comprise several sectors of a hollow cylinder that fit between splines 61 and 63. 

One feature of the aforementioned designs is that, if desired, the springs can be 
replaced to suit riders' preferences and to simulate the steering response of snowboards or 

20 surft>oards as described above. In most cases, stiffer springs are preferred for more 

aggressive maneuvers and the rear tmck springs are preferably stiffer than the forward 
truck springs. 

Although the invention has been described and illustrated in detail with reference 
to preferred embodiments, it is to be clearly understood that the same is by way of 
25 illustration and example only, and is not to be taken by way of limitation. 
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WE CLAIM: 

1. A skateboard comprising: 
an elongated board; ^ 
a truck comprising: 

5 a wheel support pivotably associated with the elongated board; 

a spring connected to the wheel support for resisting pivoting of 
the wheel support relative to the elongated board; and 

a wheel rotatably mounted to the wheel support. 

10 2, The skateboard of claim 1 wherein the truck includes a base rigidly 

secured to the elongated board rotatably associating the wheel support with the elongated 
board. 

3. The skateboard of claim 2 wherein the spring engages the wheel support 
15 and the base for resisting pivoting of the wheel support relative to the base, 

4. The skateboard of claim 1 wherein the spring is an elastomer. 

5. The skateboard of claim 4 wherein ttie spring has a substantially 
20 cylindrical configuration. 

6. The skateboard of claim 1, wherein the wheel support is raked, causing the 
wheel support to pivot in response to a shift in the rider's weight on the board. 

25 7. The skateboard of claun 2 wherein the truck further includes: 

a housing, and 

a lug shaft engaging the base and the housing, the lug shaft rigidly secured 
to the base, the housing pivotably associated with the lug shaft. 



wo 02/062431 



PCT/USOl/46049 



-8- 

8. The skateboard of claim 7 wherein the spring has a substantially 
cylindrical configuration. 

9. The skateboard of claira 8 wherein the lugshafl includes at least one 

5 outwardly-extending lug shaft spline and wherein the spring defines at least one ke>way 
for receiving the lugshafl spline. 

10. The skateboard of claim 8 wherein the truck further includes an outer 
cylinder member associated with the housing and having at least one outer cylinder spline 

1 0 and the spring defines at least one keyway receiving the outer cylinder spline. 

1 1 . The skateboard of claim 8 wherein the spring is received within the 
housing. 

15 12. The skateboard of claim 1 1 wherein the tmck further includes an end cap 

engaging the lug shaft to retain the spring within the housing. 

13. The skateboard of claim 12 wherein the truck further includes a retaining 
clip releasably engaged with the end cap for retaining the spring within the housing. 

20 

14. The skateboard of claim 1 further including an axle and wherein the wheel 
support comprises a parr of fork members engaged with the fork members, the wheel 
being mounted to the axle. 

25 15. The skateboard of claim 1, also comprising 

a second tmck comprising: 

a second wheel support pivotably associated with the elongated 

board; and 
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a second spring connected to the second wheel support for resisting 
pivoting movement of the second wheel support relative to the elongated board; and 
a second wheel rotatably mounted to the second wheel support. 

5 16. The skateboard of claim 15, wherein the second wheel support is raked, 

causing it to pivot in response to a shift in the rider's weight on the board. 

17. The skateboard of claim 15, wherein the wheel support and the second 
wheel support are raked in opposite directions. 

10 

18, The skateboard of claim 15 wherein the wheel support and the second 
wheel support each further include a pair of fork members and an axle engaged with the 
fork members, the wheel and the second wheel each being mounted to a respective axle, 

15 19. A skateboard comprising: 

an elongated board; 
a truck comprising: 

abase rigidly secured to the elongated board; 
a wheel support pivotably associated with the base; 
20 a spring engaging the wheel support and the base for resisting 

pivoting of the wheel support relative to the base; and 

a wheel rotatably mounted to the wheel support. 

20. The skateboard of claim 19 wherein the spring is an elastomer and has a 
25 substantially cylindrical configuration. 

21. The skateboard of claim 20 wherein the tmck further includes: 
a housing receiving the spring, and 
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a lug shaft engaging the base and the housing, the lug shaft rigidly secured 
to the base, the housing pivotably associated with the lug shaft. 



22. The skateboard of claim 21 wherein the truck ftirther includes an end cap 
engaging the lug shaft and a retaining clip releasably engaged with the end cap for 
retaining the spring within the housing. 

23 . The skateboard of claim 19 wherein the wheel support is raked, causing 
the wheel support to pivot in response to a shift in the rider's weight on the board. 



10 



24. A skateboard comprising: 
an elongated board; 

a pair of trucks, each truck comprising: 

a base rigidly secured to the elongated board; 
15 a wheel support pivotably associated with the base; 

a spring engaging the wheel support and the base for resisting 
pivoting of the wheel support relative to the base, the spring comprising a substantially 
cylindrical elastomer; and 

a pair of wheels, each wheel rotatably mounted to a respective wheel 

20 support. 

25. The skateboard of claim 24 wherein each tmck ftirther includes a housing 
receiving the spring and a releasable retaining clip retaining the spring within the 
housing, 

25 



26. The skateboard of claim 24 wherein the wheel supports are raked in 
opposite directions. 
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